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AUTOMOTIVE SEAT WITH ACTIVE BACK 

CROSS-REFERENCE TO RELATED PATENT APPLICATIONS 

[0001] This application claims the benefit of U.S. Provisional 
Application No. 60/356,277, filed February 12, 2002, entitled Vehicle Seat 
Having An Electronic Control System and U.S. Provisional Application No. 
60/356,836 filed February 12, 2002, entitled Automotive Seat With Live 
Back and incorporated herein by reference. 

BACKGROUND OF THE INVENTION 

[0002] The present invention relates generally to the field of 
automotive seats and more particularly relates to an automotive seat having a 
seat back having a flexible member. 

[0003] Outside of the automotive seat industry, it is known to 
provide a chair having a compliant seat back pivoted to a seat back frame 
assembly in at least two vertically spaced-apart locations for providing a 
controlled curvilinear flexure support. For an example of the above, see U.S. 
Patent Nos. 5,871,258; 5,909,923; 5,975,634; 5,979,984; 6,079,785; 
6,086,153; 6,220,661 the disclosures of which are incorporated herein by 
reference. 

[0004] It is known to provide an automotive seat having a reclineable 
back. It is also known to provide an automotive seat having a reclineable 
back and an independently movable seat base. It is also known to provide an 
automotive seat having an adjustable lumbar consisting of a flexible member 
having a first end anchored and a second end moved with respect to the first 
end to cause the flexible member to vary its shape to provide adjustable 
support within the lumbar region of an automotive seat. For example, U.S. 
Patent Nos. 5,397,164; 5,498,063; 5,626,390; 5,775,773; 6,003,941; and 
6,254,187, the disclosures of which are incorporated herein by reference. 
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[0005J Notwithstanding the known devices, there remains a 
significant need to develop an automotive seat which is capable of better 
supporting an occupant of the seat. In particular, there remains a need to 
provide an automotive seat which is capable of providing continuous support 
for a plurality of sizes of seat occupants. Further, there remains a need to 
provide an automotive seat that includes a flexible seat back that 
automatically adjusts to an occupant's unique shape and posture including 
being able to adjust to the occupant's changing shape and posture. Further, 
there remains a need to provide an automotive seat having a seat back that is 
capable of providing an occupant with individualized support and which is 
capable of permitting back and spinal motion. 

[0006] There also remains a need to provide an automotive seat 
having a seat back that can pivot more naturally in relation to an occupant 
and which is capable of better keeping the a lumbar support in contact with 
the occupant. 

[0007] It is desirable to provide an automotive seat that provides one 
or more of these or other advantageous features. Other features and 
advantages will be made apparent from the present description. The 
teachings disclosed extend to those embodiments that fall within the scope of 
the appended claims, regardless of whether they accomplish one or more of 
the aforementioned needs. 

SUMMARY OF THE INVENTION 

[0008] One embodiment of the invention relates to a vehicle seat for 
use by an occupant in a vehicle. The vehicle seat comprises a seat base 
coupled to a support structure of the vehicle. A back frame including an 
upper transverse member, a first side member and a second side member 
wherein the upper transverse member interconnects each of the side 
members at an upper end of the back frame, the back frame further includes 
a second transverse member coupled to the first and second side members, a 
spaced distance from the first transverse member, wherein the first and 
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second side members each have a lower end pivotably coupled to the seat 
base. A compliant back is operably connected at an upper end to the second 
transverse member and operably connected at a lower portion proximate the 
lower ends of the first and second side members. Another embodiment 
provides the compliant back being coupled to the second transverse member 
by at least one pivot member such that the upper portion of the compliant 
back extends in a cantilevered fashion over the upper end of the back frame 
in a spaced distance from the back frame, wherein when the occupant in the 
seat leans into the upper portion of the compliant back, the upper portion can 
flex about the pivot until contacting the upper end of the back frame. 
Another embodiment of the vehicle seat includes side bolsters coupled to the 
first and second side members of the back frame and extend from the side 
members. A further embodiment of the vehicle seat provides the first and 
second side members coupled to the seat base with a tuberosity pivot at a 
point aligned with the natural pivot of the seated occupant. An additional 
embodiment includes one of a manually actuated mechanism and a drive 
motor coupled to the tuberosity pivot to articulate the movement of the back 
frame in relation to the seat base. An additional embodiment of the vehicle 
seat includes a biasing apparatus coupled to the back frame and the 
compliant back. 

[0009] There is also provided an automobile seat comprising a base 
coupled to a support structure of an automobile, a seat supported by the 
base, a back frame including an upper transverse member, a first side 
member and a second side member, wherein the upper transverse member 
interconnects each of the side members in an upper end of the back frame, 
the back frame further includes a second transverse member coupled to the 
first and second side members in a spaced distance from the first transverse 
member, wherein the first and second side members each have a lower end 
pivotably coupled to the seat and a compliant back operably connected at an 
upper portion to the second transverse member and operably connected at a 
lower portion proximate the lower ends of the first and second side members. 
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Another embodiment provides the compliant back being coupled to the 
second transverse member by at least one pivot member such that the upper 
portion of the compliant back extends in a cantilevered fashion over the upper 
end of the back frame in a spaced distance from the back frame, wherein 
when the occupant in the seat leans into the upper portion of the compliant 
back, the upper portion can flex about the pivot until contacting the upper 
end of the back frame. Another embodiment of the automobile seat includes 
side bolsters coupled to the first and second side members of the back frame 
and extend from the side members. A further embodiment of the automobile 
seat provides the first and second side members coupled to the seat base 
with a tuberosity pivot at a point aligned with the natural pivot of the seated 
occupant. An additional embodiment includes one of a manually actuated 
mechanism and a drive motor coupled to the tuberosity pivot to articulate the 
movement of the back frame in relation to the seat base. An additional 
embodiment of the automobile seat includes a biasing apparatus coupled to 
the back frame and the compliant back. 

[0010] There is further provided an automotive seat comprising a 
base coupled to a support structure of an automobile with the seat supported 
by the base. A back frame including an upper transverse member, a first side 
member and a second side member, wherein the upper transverse member 
interconnects each of the side members in an upper end of a back frame. 
The back frame further includes a second transverse member coupled to the 
first and second side members at a spaced distance from the first transverse 
member, wherein the first and second side members each have a lower end 
pivotably coupled to the seat. A compliant back is operatively connected in 
an upper portion to the second transverse member by at least one pivot 
member such that the upper portion of the compliance back extends in a 
cantilevered fashion over the upper end of the back frame in a spaced 
distance from the back frame and operably connected at a lower portion 
proximate the lower ends of the first and second side members. When an 
occupant in the automotive seat leans into the upper portion of the compliant 
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back, the upper portion can flex about the pivot until contacting the upper 
end of the back frame and upon flexure of the occupant's spine and lower 
back. The compliant back is configured to flex sympathetically and follow 
flexure of the seated occupant's back and spine. Another embodiment of the 
automotive seat provides where the first and second side members are each 
coupled to the seat base with the tuberosity pivot at a point aligned with the 
natural pivot of the seated occupant. An additional embodiment includes one 
of a manually actuated mechanism and a drive motor coupled to the 
tuberosity pivot to articulate the movement of the back frame in relation to 
the seat base. An additional embodiment of the automotive seat includes a 
biasing apparatus coupled to the back frame and the compliant back. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

[001 1] Fig. 1 is a front view of an exemplary embodiment of a 
vehicle seat. 

[00121 Fig. 2 is a side view of an exemplary embodiment of a vehicle 

seat. 

[0013] Fig. 3 is a side view of an exemplary embodiment of the 
vehicle seat illustrated in Fig. 2 depicting proportionate movement of the back 
in relation to the seat. 

[0014] Fig. 4 is a front view of an exemplary embodiment of a 
vehicle seat with the cushions removed. 

[0015] Fig. 5 is a plain view of the back of the vehicle seat depicted 
in Fig. 4 with the cushions removed. 

[0016] Fig. 6 is a sectional side view of an exemplary embodiment of 
the vehicle seat show in Fig. 5 along the lines 6-6, illustrating the connection 
of the compliant back with the back frame and related apparatus. 

[0017] Fig. 7 is a partial view of an exemplary embodiment of the 
vehicle seat detailing the compliant back and an embodiment of a biasing 
mechanism. 

[0018] Fig. 8 is a partial view of an exemplary embodiment of a 
vehicle seat illustrating a motor driven gear train coupled to a tuberosity pivot 
for movement of the back frame in relation to the vehicle seat. 

[0019] Fig. 9 is a partial view of the apparatus depicted in Fig. 9 and 
illustrating a cover plate over the gear train. 

[0020] Fig. 10 is a plan view of the back of an exemplary 
embodiment of a vehicle seat with the cushion removed and including another 
embodiment of a biasing mechanism. 

[0021] Fig. 1 1 is a sectional side view of the vehicle seat illustrated 
in Fig. 10 along the line 11-11. 
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[0022] Fig. 1 2 is a partial view of an exemplary embodiment of the 
vehicle seat detailing the lower portion of the compliant back member and an 
embodiment of a biasing mechanism. 

DETAILED DESCRIPTION OF EXEMPLARY EMBODIMENTS 

[0023] Before beginning the detailed description of an exemplary 
embodiment, several general comments are warranted about the applicability 
and the scope of the present invention. 

[0024] First, the illustrations relate to a seat (also can be referred to 
as a chair) particularly adapted for motor vehicles, such as cars, SUVs, vans, 
trucks, buses and the like, but the invention is applicable also to seating used 
in aircraft, railroad vehicles, nautical vehicles or other environments. 

[0025] Second, the seat of the present invention is illustrated in the 
first few FIGURES as a padded seat having certain contours, trim and the like. 
While this configuration is presently preferred, a wide variety of seat 
configurations and appearances will benefit from use of the mechanical 
support and movement mechanisms described in connection with the later 
FIGURES. Also the exterior of the seat can be covered by fabric, vinyl, 
leather or other materials known and used in the seating art. 

[0026] Third, with regard to the seat described later herein, 
substantial modifications can be made without departing from the invention's 
intended scope. For example, while certain mechanical systems are described 
to move seat components to achieve certain results, other mechanisms, 
manual or powered could be substituted therefore. For example, where a 
screw drive is used in moving the thorax pivot location, other mechanical 
equivalents including, but not limited to, four bar linkages, air or hydraulic 
cylinders, air bladders, rack and pinion systems, cams and cables, gears, etc. 
could be employed. Another example is that for a pelvis support, i.e., a pair 
of clam-shell like devices (which are themselves already known in the art). 
They could be replaced by other known or subsequently developed support 
mechanisms. These mechanisms do not, in and of themselves, form part of 
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the present invention, but when combined with the other pivot, support, 
rotation and moving mechanisms define the invention and result in more 
comfortable seating for the occupant. 

[0027] Referring generally to the Figures and in particular to FIGS. 1 
- 3 there is shown a vehicle seat 10 for use in a vehicle 5 of any known 
type. The vehicle seat 1 0 includes a seat base 1 2 which supports a 
cushioned seat 1 1 and a seat back 14 pivotally connected to the seat base 
1 2. The seat 1 0 can be either a manually adjustable seat or may be provided 
with electric motors to provide automated adjustment and electronic control 
of the seat. Such manipulation can be accomplished by the use of a change 
of position mechanism 70 coupled to the back frame 40 and seat base 1 2. 
The change of position mechanism provides for the back frame 40 to move in 
proportional relation to the seat base 12 at a predetermined ratio, for 
example, moving the seat 1 1 one and a half millimeter per degree of back 
frame 40 movement. An example of a control system is disclosed in U.S. 
Provisional Application No. 60/356,277 entitled "Vehicle Seat Having An 
Electronic Control System" to Cussen et. aL filed on February 12, 2002 and 
its corresponding non-provisional application (application serial number 

) filed concurrently with this application and which are 

incorporated by reference herein. The seat 10 is connected to the floor of the 
support structure 6 of a vehicle 5 in any of a variety of configurations or 
designs which allow for the movement and adjustment of the seat 10 within 
the vehicle 5. The vehicle seat 10 may optionally include a headrest which 
may also be adjustable with respect to an occupant of the seat 10 such as 
any known or appropriate headrest. 

[0028] The seat back 14 of the vehicle seat 10 preferably includes a 
central portion cushion 16 and a pair of side bolsters 18 positioned on the 
sides of the cushion 1 6. The cushion 16 is preferably contoured to receive 
and support the back of an occupant of the vehicle seat 1 0. The side 
bolsters 18 are also preferably aligned with respect to the cushion 16 and 
contoured to provide an angled, gradual support of the lateral side portions of 
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an occupant O of the vehicle seat 10. (See Figs. 6 and 7) The cushion 1 6 
and side bolsters 1 8 preferably include a foam material (not shown) and a 
cover of any appropriate or known material such as cloth, vinyl, leather, etc. 
The cushion 1 6 and bolsters 1 8 include support frames as more fully 
described below. 

[0029] The seat back 14 further includes a back frame 40 including a 
cover of any appropriate or known material such as cloth, vinyl, leather, etc. 
and which preferably matches the cover material of the seat 1 1 , back cushion 
16, side bolsters 18 and seat base 12. However, it should be understood 
that a different material may be used on any element. 

[0030] Referring now to FIGS. 4-12, there is shown exemplary 
embodiments of the type of the vehicle seat 10 of FIGS. 1- 3 with the cover 
material and foam cushions removed. The back cushion 16 includes a 
compliant back member 60 as more fully described below. The back frame 
40, with the cover removed, includes a back frame member 42 consisting of 
a first side member 41 and a second side member 43. 

[0031] Referring also to FIGS 4, 5, 6 and 7, the lower ends 48, 50 
of the first and second side members 41 and 43, respectively, are preferably 
pivptally attached to the seat base 1 2 at a tuberosity pivot 52 intended to be 
aligned with the natural pivot of the seated occupant, typically the ischial 
tuberosities of the seated occupant which is a point a spaced distance from 
the hip flexor point HF (or h-point) of the occupant O of the seat 10. The 
entire seat back 14, including the back frame 40, seat cushion 1 6 and side 
bolsters 1 8, preferably pivots at the tuberosity point 54. 

[0032] An embodiment of the vehicle or automotive seat 10 includes 
one of a manually actuated mechanism and an electric drive motor M coupled 
to the tuberosity pivot 54 to articulate the movement of the back frame 40 in 
relation to the seat base 12. Tuberosity pivot 54 may be of any convenient 
design that effects rotation of seat back 1 4 relative to the seat base 1 2. The 
drive motor M can be coupled directly to the tuberosity pivot 54 or coupled 
through a gear train. Referring to Figures 6-7 and 8-9, there is illustrated an 
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exemplary embodiment of the latter arrangement. A sector plate 80, having a 
first end 81 and a second end 82, is configured to pivot about the tuberosity 
pivot point 54. The first end 81 of the sector plate is coupled to the back 
frame 40, for example at the lower end of the side members 48, ,60. The 
second end 82 of the sector plate 80 is configured with sector teeth 85. The 
sector plate may also define a stop slot 83 to limit the travel of the back 
frame 40. The stop slot 83 slidingly engages a stop pin 87 mounted on the 
seat base 1 2. A planetary gear set 89 is coupled to the drive motor M and 
has a drive gear 92 configured to engage the sector teeth 85 of the sector 
plate 80. A worm gear 90 engages the planetary gear set 89 which is driven 
by an electric motor M coupled to the worm gear 90. The planetary gear set 
89 and the worm gear 90 may be housed in a common gear housing 95 as 
illustrated in Figures 9 and 10. A cover plate 94 may be provided to shroud 
the gear engagements. The electric motor M and appropriate controls are 
connected to the vehicle seat 10 control panel and configured to provide the 
predetermined motion as discussed above. 

[0033] The word "compliant'' is used herein as intended to refer to 
the flexibility of the present back especially in the lumbar area or a back 
• structure that provides the equivalent of that flexibility, and the present back 
shell system is compliant and designed to work sympathetically with the 
human back. The word "sympathetically" is intended to mean that the back 
moves in close harmony with a seated user's back and posturally supports 
the seated user's back as the chair back is reclined and when a seated user 
flexes his/her lower back. The back has three specific regions, as does the 
human back, those being the thoracic region, the lumbar region and the pelvic 
region. 

[0034] The compliant back member 60 includes a lower portion 61 , 
an upper portion 62 and a slotted, flexible portion 63 intended to be aligned 
with and conform to the lower back portion of an occupant of the seat 1 0. 
The compliant back member 60 further includes a middle portion 64 located 
between the lower portion 61 and upper portion 62. Expanded side portions 
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65 extend from the middle portion 64 and the upper portion 62 above the 
side bolsters 1 8 and are intended to support the upper back and extremities 
of an occupant of the vehicle seat 1 0. 

[0035] The compliant back member 60 together with the cushioning 
forms a back support for a seated occupant 0 that is particularly comfortable 
and sympathetic to back movement of the seated occupant particularly in the 
lumbar area of the back of the occupant 0. The adjustment features on the 
assembly provide further comfort and allow a seated occupant O to 
customize the seat 1 0 to meet his/her particular needs and preferences in the 
upright through reclined positions. A variety of constructions are 
contemplated for the back frame 40 and the compliant back 60 and 
accordingly, the examples should not be limited to only one particular style or 
material. For example, the back frame 40 could be entirely metal, plastic or a 
combination thereof. Also, the internal reinforcement, and transverse 
members 44, 46, could be tubular, a wire, angle iron or a stamping. The 
compliant back can be formed as an integral, single piece or a combination of 
parts that are bonded together such as with epoxy, adhesive, fasteners or the 
like. The compliant back can be constructed from a suitable material that will 
provide the anticipated support for an occupant O and can be metal or plastic 
or suitable composite material. The compliant back member 60 may be 
provided with attachment points, for example hooks, tabs or orifices, to 
facilitate placement and attachment of trim components. 

[0036] The lower portion 61 of the compliant back member 60 
includes a connecting member or belt 66 for pivotally connecting the lower 
portion 61 with respect to the lower ends 48, 50 of the first and second side 
members 41 and 43 of the back frame 40. 

[0037] The upper end 45 of the back frame 40 includes the first and 
second side members 41 and 43 of the back frame 40 connected or 
interconnected using a first transverse member 44. A second transverse or 
cross member 46 a spaced distance below and downward from the first 
transverse member 44 and aligned with the middle portion 64 of the 
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compliant back member 60 also connects or interconnects the first and 
second side members 41 and 43 of the back frame 40. 

[0038] A preferred embodiment of the second transverse member 46 
is a wire that extends between the two side members 41 , 43 of the back 
frame 40. Suitable anchors are provided at each end of the second 
transverse member 46 to couple the second transverse member 46 like a 
wire, to each side member 41, 43. 

[0039] The compliant back member 60 is pivotally attached at a pair 
of pivots 68 to the second transverse member 46 as shown in FIGS 5 and 6 
such that the upper portion 62 and the side portions 65 of the compliant back 
member 60 extends in a cantilevered fashion over the upper portion of the 
back frame 40 and spaced therefrom. Thus, when an occupant leans into the 
upper portion 62 of the compliant back 60, the upper portion 62 may flex 
about the pivots 68 until they encounter the upper part 45 of the back frame 
40 or the first transverse member 44. A preferred embodiment provides 
hooks molded or attached to the compliant back member 60, with the hooks 
engaging in a wire type second transverse member 46 described above. 

[0040] Referring now to FIGS. 5-7, there is shown the vehicle seat 
10 including a biasing apparatus 100. The biasing apparatus 100 operates to 
bias the lower portion 61 of the compliant back member 60 about the end 
pivot points of the connecting member belt 66 connected to the first and 
second side members 41 and 43, respectively, of the back frame 40. The 
biasing apparatus 100 at its top portion is connected to at least one of the 
side members 41, 43 of the back frame 40. The biasing mechanism 100 
preferably includes at least one biasing member 102, which is initially 
activated when force is applied to the compliant back member 60 such as 
when an occupant O sits in the vehicle seat 1 0. 

[0041] The biasing apparatus 100 may further include a second 
biasing member 104, having a different and preferably higher biasing rate 
than the first biasing member 102. The second biasing member 104 is 



12 



WO 03/068557 



PCTAJS03/04210 



operatively activated when sufficient force is applied to the compliant back 
member 60 in the region of the slotted portion 63. 

[0042] The biasing apparatus 100 is preferably adjustable and may 
include a biasing member adjuster 1 10 which may include a cable 1 1 1 and 
anchor 1 12 for moving the upper end of the biasing apparatus 100 and 
adjusting the amount of tension or reactive force to oppose occupant loading 
forces tending to push the compliant back 60 lower portion 61 downward to 
effect the amount of lower back tension within the compliant back member 
60. The first and second biasing members 102, 104 may be hydraulic, 
pneumatic or mechanical devices configured to provide the necessary tension 
adjustment in the compliant back member 60. The adjuster 110, may be 
operated by a manual system or. by an electric motor coupled to the adjuster 
110, with convenient and conventional controls. 

[0043] The purpose of the biasing apparatus 100 is to allow each 
occupant to tailor both the curvature and opposing force of the compliant 
back member 60 to the occupant's back surface. The compliant back 
member 60 is not a static device, and dynamically adjusts to the occupant's 
posture to maintain contact and support. The occupant optimizes the portion 
of the compliant back 60 with the biasing apparatus 100. 

[0044] An alternative and preferable embodiment of the biasing 
apparatus 100 (See Figs. 10-12) includes at least one biasing member 102, 
such as a clock spring, coupled to the back frame 40 and the lower portion 
61 of the compliant back member 60 to provide tension adjustment to the 
compliant back member 60. The biasing member 102 provides a controllable 
force for moving the lower portion 61 of the compliant back member 60 in 
relation to the occupant of the seat 10. A second clock spring may be 
provided at the opposite side of the vehicle seat 10 from the first biasing 
member 102. A crosstalk member 106 coupled to at least one of the biasing 
members 102, 104 and the lower portion 61 of the compliant back member 
60 may also be provided. An electric motor M can be used to adjust the 
tension with the motor controls placed in any convenient position for use by 
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the occupant of the vehicle seat 10. A manual adjuster 1 10 may also be 
used. 

[0045] Another alternative embodiment for the biasing apparatus 
100 includes a guide member coupled to each side member 41, 43 of the 
back frame 40, with the guide member positioned with one end higher than 
the other end. The lower portion 61 of the compliant member 60 is 
configured, for example with a pair of protrusions, to engage the guide 
members, or is coupled to a guided member aligned within each guide 
member. Movement of lower portion 61 of the compliant back member 60 is 
facilitated by a biasing apparatus 100 configured to provide a controllable 
force for moving the lower portion 61 of the compliant back member 60. The 
biasing apparatus 1 00 can be coupled to one of the guide members and lower 
portion 61 of the compliant back member 60. The biasing apparatus 100 can 
be adjusted by an adjuster 1 10 either manually or by a suitable electric motor. 
Movement along the guide member, causes the lower portion 61 of the 
compliant back member 60 to move along a trajectory, preferably a circular 
trajectory, which dynamically adjusts to the occupant seated in the vehicle 
seat 10. 

[0046] While the drawings and examples described herein include 
various exemplary embodiments, they serve the purpose of illustrating the 
invention only. The inventions disclosed are not limited to the specific forms 
shown. The systems and methods depicted and described are not limited to 
the precise details and conditions disclosed. Furthermore, other substitutions, 
modifications, changes, and omissions may be made in the design, operating 
conditions, and arrangements of the exemplary embodiments without 
departing from the scope of the invention as expressed in the appended 
claims. 
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WHAT IS CLAIMED IS: 

1 . A vehicle seat for use by an occupant in a vehicle, the vehicle 
seat comprising: 

a seat base coupled to a support structure of the vehicle; 

a back frame including an upper transverse member, a first side 
member and a second side member, wherein the upper transverse member 
interconnects each of the side members at an upper end of the back frame, 
the back frame further includes a second transverse member coupled to the 
first and second side members a spaced distance from the first transverse 
member, wherein the first and second side members each have a lower end 
pivotally coupled to the seat base; and 

a compliant back operably connected at an upper portion to the 
second transverse member and operably connected at a lower portion 
proximate the lower ends of the first and second side members. 

2. The vehicle seat of claim 1, wherein the compliant back is 
coupled to the second transverse member by at least one pivot member such 
that the upper portion of the compliant back extends in a cantilevered fashion 
over the upper end of the back frame and a spaced distance from the back 
frame, wherein when the occupant in the seat leans into the upper portion of 
the compliant back, the upper portion can flex about the pivot until contacting 
the upper end of the back frame. 

3. The vehicle seat of claim 2, including at least one additional 
pivot member located a spaced distance from the other pivot member and 
coupled to the compliant back and the second transverse member. 

4. The vehicle seat of claim 2, wherein the lower portion of the 
compliant back is coupled to a connecting member which couples to the two 
side members proximate the lower ends of the side members. 
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5. The vehicle seat of claim 1, including a side bolster, with one 
side bolster coupled to each of the first and second side members of the back 
frame and extended from the side members. 

6. The vehicle seat of claim 5, wherein the side bolsters are aligned 
with the compliant back such that the compliant back can be moved clear of 
the side bolsters. 

7. The vehicle seat of claim 6, wherein the compliant back includes 
a slotted, flexible portion and expanded side portions configured to extend 
above the side bolsters to support the upper back and extremities of the 
occupant of the seat. 

8. The vehicle seat of claim 1 , wherein the first and second side 
members are each coupled to the seat base with a tuberosity pivot at a point 
aligned with the natural pivot of the seated occupant. 

9. The vehicle seat of claim 8, including one of a manually actuated 
mechanism and a drive motor coupled to the tuberosity pivot to articulate the 
movement of the back frame in relation to the seat base. 

10. The vehicle seat of claim 9, further comprising: 

a sector plate, having a first end and a second end, configured to 
pivot about the tuberosity point, with the first end of the sector plate coupled 
to the back frame and the second end configured with sector teeth, and 

a planetary gear set coupled to the drive motor and having a 
drive gear configured to engage the sector teeth of the sector plate. 

1 1 . The vehicle seat of claim 1 , including a biasing apparatus 
coupled to the back frame and the compliant back. 

1 2. The vehicle seat of claim 1 1 , wherein the biasing apparatus is 
coupled to at least one of the side members and the lower portion of the 
compliant back. 
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13. The vehicle seat of claim 1 1 , wherein the biasing apparatus 
includes an adjuster to vary the tension in the biasing member to effect 
tension in the compliant back. 

1 4. The vehicle seat of claim 1 1 , wherein the biasing apparatus 
includes at least one biasing member. 

1 5. The vehicle seat of claim 14, wherein the biasing member is a 

spring. 

1 6. The vehicle seat of claim 1 , wherein the vehicle seat is an 
automobile seat. 

17. The vehicle seat of claim 1 , including a change of position 
mechanism coupled to the back frame and seat base, wherein the back frame 
is moved in proportional relation to the seat base at a pre-determined ratio. 

18. The vehicle seat of claim 1 7, wherein the change of position 
mechanism includes at least one electric motor. 

19. An automotive seat comprising: 

a base coupled to a support structure of an automobile; 
a seat supported by the base; 

a back frame including an upper transverse member, a first side 
member and a second side member, wherein the upper transverse member 
interconnects each of the side members at an upper end of the back frame, 
the back frame further includes a second transverse member coupled to the 
first and second side members a spaced distance from the first transverse 
member, wherein the first and second side members each have a lower end 
pivotally coupled to the seat; and 

a compliant back operably connected at an upper portion to the 
second transverse member and operably connected at a lower portion 
proximate the lower ends of the first and second side members. 
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20. The automotive seat of claim 1 9, wherein the compliant back is 
coupled to the second transverse member by at least one pivot member such 
that the upper portion of the compliant back extends in a cantilevered fashion 
over the upper end of the back frame and a spaced distance from the back 
frame, wherein when an occupant in the automotive seat leans into the upper 
portion of the compliant back, the upper portion can flex about the pivot until 
contacting the upper end of the back frame. 

21 . The automotive seat of claim 20, including at least one 
additional pivot member located a spaced distance from the other pivot 
member and coupled to the compliant back and the second transverse 
member. 

22. The automotive seat of claim 20, wherein the lower portion of 
the compliant back is coupled to a connecting member which couples to the 
two side members proximate the lower ends of the side members. 

23. The automotive seat of claim 1 9, including a side bolster, with 
one side bolster coupled to each of the first and second side members of the 
back frame and extended from the side members. 

24. The automotive seat of claim 23, wherein the side bolsters are 
aligned with the compliant back such that the compliant back can be moved 
clear of the side bolsters. 

25. The automotive seat of claim 23, wherein the compliant back 
includes a slotted, flexible portion and expanded side portions configured to 
extend above the side bolsters to support the upper back and extremities of 
an occupant of the automotive seat. 

26. The automotive seat of claim 1 9, wherein the first and second 
side members are each coupled to the seat base with a tuberosity pivot at a 
point aligned with the natural pivot of the seated occupant. 
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27. The automobile seat of claim 26, including one of a manually 
actuated mechanism and a drive motor coupled to the tuberosity pivot to 
articulate the movement of the back frame in relation to the seat base. 

28. The automobile seat of claim 27, further comprising: 

a sector plate, having a first end and a second end, configured to 
pivot about the tuberosity point, with the first end of the sector plate coupled 
to the back frame and the second end configured with sector teeth, and 

a planetary gear set coupled to the drive motor and having a 
drive gear configured to engage the sector teeth of the sector plate. 

29. The automotive seat of claim 19, including a biasing apparatus 
coupled to the back frame and the compliant back. 

30. The automotive seat of claim 29, wherein the biasing apparatus 
is coupled to at least one of the side members and the lower portion of the 
compliant back. 

31 . The automotive seat of claim 29, wherein the biasing apparatus 
includes an adjuster to vary the tension in the biasing member to effect 
tension in the compliant back. 

32> The automotive seat of claim 29, wherein the biasing apparatus 
includes at least. one biasing member. 

33. The automotive seat of claim 32, wherein the biasing member is 
a spring. 

34. The automotive seat of claim 1 9, including a change of position 
mechanism coupled to the back frame, seat, and base, wherein the back 
frame is moved in proportional relation to the seat at a predetermined rate. 

35. The automotive seat of claim 34, wherein the change of position 
mechanism includes at least one electric motor. 
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36. An automotive seat comprising: 

a base coupled to a support structure of an automobile; 
a seat supported by the base; 

a back frame including an upper transverse member, a first side 
member and a second side member, wherein the upper transverse member 
interconnects each of the side members at an upper end of the back frame, 
the back frame further includes a second transverse member coupled to the 
first and second side members a spaced distance from the first transverse 
member, wherein the first and second side members each have a lower end 
pivotally coupled to the seat; and 

a compliant back operably connected at an upper portion to the 
second transverse member by at least one pivot member such that the upper 
portion of the compliant back extends in a cantilevered fashion over the upper 
end of the back frame and a spaced distance from the back frame and 
operably connected at a lower portion proximate the lower ends of the first 
and second side members, wherein when an occupant in the automotive seat 
leans into the upper portion of the compliant back, the upper portion can flex 
about the pivot until contacting the upper end of the back frame and upon 
flexure of the occupant's spine and lower back, the compliant back is 
configured to flex sympathetically and follow flexure of the seated occupant's 
back and spine. 

37. The automotive seat of claim 36, including at least one 
additional pivot member located a spaced distance from the other pivot 
member and coupled to the compliant back and the second transverse 
member. 

38. The automotive seat of claim 36, wherein the lower portion of 
the compliant back is coupled to a connecting member which couples to the 
two side members proximate the lower ends of the side members. 
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39. The automotive seat of claim 36, including a side bolster, with 
one side bolster coupled to each of the first and second side members of the 
back frame and extended from the side members. 

40. The automotive seat of claim 39, wherein the side bolsters are 
aligned with the compliant back such that the compliant back can be moved 
clear of the side bolsters. 

41 . The automotive seat of claim 40, wherein the compliant back 
includes a slotted, flexible portion and expanded side portions configured to 
extend above the side bolsters to support the upper back and extremities of 
an occupant of the automotive seat. 

42. The automotive seat of claim 36, wherein the first and second 
side members are each coupled to the seat base with a tuberosity pivot at a 
point aligned with the natural pivot of the seated occupant. 

43. The automobile seat of claim 42, including one of a manually 
actuated mechanism and a drive motor coupled to the tuberosity pivot to 
articulate the movement of the back frame in relation to the seat base. 

44. The automobile seat of claim 43, further comprising: 

a sector plate, having a first end and a second end, configured to 
pivot about the tuberosity point, with the first end of the sector plate coupled 
to the back frame and the second end configured with sector teeth, and 

a planetary gear set coupled to the drive motor and having a 
drive gear configured to engage the sector teeth of the sector plate. 

45. The automotive seat of claim 36, including a biasing apparatus 
coupled to the back frame and the compliant back. 

46. The automotive seat of claim 45, wherein the biasing apparatus 
is coupled to at least one of the side members and the lower portion of the 
compliant back. 
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47. The automotive seat of claim 45, wherein the biasing apparatus 
includes an adjuster to vary the tension in the biasing member to effect 
tension in the compliant back. 

48. The automotive seat of claim 45, wherein the biasing apparatus 
includes at least one biasing member. 

49. The automotive seat of claim 48, wherein the biasing member is 
a spring. 

50. The automotive seat of claim 36, including a change of position 
mechanism coupled to the back frame, seat, and base, wherein the back 
frame is moved in proportional relation to the seat at a predetermined rate. 

51 . The automotive seat of claim 50, wherein the change of position 
mechanism includes at least one electric motor. 
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